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Insulin-like growth factor signaling regulates cell survival
and cell cycle progression in developing zebrafish embryos
Peter J. Schlueter 1, Gang Peng 2, Yun Li 1,
Monte Westerfield 2, Cunming Duan 1
1 University of Michigan, Ann Arbor, MI, USA
2 University of Oregon, Eugene, OR, USA
Activation of the insulin-like growth factor 1 receptor
(IGF1R) is essential for proper vertebrate growth and develop-
ment. However, the in vivo mechanisms underlying IGF1R
function during vertebrate development are incompletely
understood. To address issue, we inhibited IGF1R signaling
during zebrafish embryogenesis using either gene-specific
antisense morpholinos, or forced expression of a dominant-
negative IGF1R-GFP fusion protein. Our results showed that
embryos with reduced IGF1R signaling exhibited reduced
growth and developmental rates, complete developmental arrest
during the segmentation period, and subsequent mortality. At
the cellular level, reduced IGF1R signaling resulted in increased
neuronal apoptosis and specific defects in retina and motoneu-
ron development. Forced expression of an anti-apoptotic BCL2-
like protein reduced the apoptosis caused by IGF1R reduction,
and restored retinal and motoneuron development; however, it
failed to restore normal developmental timing. Cell cycle
analysis of IGF1R-deficient embryos indicated an increased
percentage of cells in G1 and a decreased percentage in the S
phase, suggesting additional defects in cell cycle progression,
independent of apoptosis. These results indicate that IGF1R
signaling is critical for cell survival and cell cycle progression
during zebrafish development and offer important insight into
the cellular mechanisms underlying the growth-promoting
effects of IGF1R signaling in vivo.
doi:10.1016/j.ydbio.2006.04.107
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TBX5 is required for embryonic cardiac cell cycle
progression
Sarah C. Goetz, Frank L. Conlon
Carolina Cardiovascular Biology Center and the Departments
of Biology and Genetics, Univ. of North Carolina-Chapel Hill,
NC, United States
Despite the critical importance of TBX5 in normal
development and disease, relatively little is known about the
mechanisms by which TBX5 functions in the embryonic heart.
Our present studies demonstrate that TBX5 is necessary to
control the length of the embryonic cardiac cell cycle, with
depletion of TBX5 leading to cardiac cell cycle arrest in late
G1 or early S phase. This in turn leads to a decrease in cardiac
cell number. We also show that arresting or prolonging G1/S
phase does not block terminal differentiation but leads to an
alteration in the timing of the cardiac differentiation program,
defects in cardiac sarcomere formation, and ultimately, cardiac
programmed cell death. In these studies, we have also
established that terminally differentiated cardiomyocytes cells
retain the capacity to undergo cell division. We further show
that TBX5 is sufficient to determine the length of the
embryonic cardiac cell and ultimately the timing of the
cardiac differentiation program. Thus, these studies establish
a role for TBX5 in regulating the progression of the cardiac
cell cycle.
doi:10.1016/j.ydbio.2006.04.108
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Regulation of myocardial growth by FOXO transcription
factors
Heather J. Evans-Anderson, Katherine E. Yutzey
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Understanding the molecular mechanisms that control
growth and maturation of the myocardium in the developing
heart is necessary for insights into pediatric and adult heart
disease. However, the regulatory mechanisms that control
cardiac myocyte proliferation are not well defined. Current data
suggest Forkhead box ‘‘other’’ (FOXO) transcription factors
may have a significant role in this process. FOXO1, FOXO3,
and FOXO4 mediate diverse cellular functions such as
differentiation, proliferation, survival, and metabolism, yet
the function of these proteins during heart development has not
been reported. FOXO proteins are regulated by the PI3K/AKT
signaling pathway, which is known to have a role in cardiac
myocyte differentiation and proliferation. FOXO factors induce
transcription of cell cycle regulators, p27kip1 and p130, that
function as mediators of cell cycle arrest and quiescence.
doi:10.1016/j.ydbio.2006.04.106
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